PATENT ABSTRACTS OF JAPAN 

(ll)Publication number : 2004-193049 
(43)Date of publication of application : 08.07.2004 



(51) Int. CI. F21V 8/00 

F21V 5/04 
// F21Y101:02 



(21) Application number : 2002- (71) Applicant : PENTAX CORP 

362085 

(22) Date of filing : 13.12.2002 (72) Inventor : FUJII HIROAKI 



(54) LED LIGHT SOURCE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an LED light source with improved 
condensation efficiency. 

SOLUTION: A case 11 is a nearly cylinderand an LED chip 12 is disposed 
in a nearly center of a bottom surface of the case 11. A first 
reflecting surface 13 and a second reflecting surface 14 are formed in 
an inner wall surface of the case 11. A ball lens 15 which is a 
spherical optical element is disposed in a boundary part of the first 
reflecting surface 13 and the second reflecting surface 14 in the inner 
wall surface of the case 11. The ball lens 15 is positioned so that an 
optic axis 0P1 of the ball lens 15 pierces the central part of the LED 
chip 12. The second reflecting surface 14 is formed so that the angle 
with the optic axis 0P1 of the ball lens 15 is about 15° to condense 
light with an emission angle in the range of 40° to 70° among the 
emission light of the LED chip 12. Andthe first reflecting surface 13 is 
formed to be parallel with the optic axis. 



CLAIMS 



[Claim (s) ] 
[Claim 1] 

An LED light-emitting part 



A condensing optical system allocated on an optical path of emitted 
light of said LED light-emitting part so that an optic axis may pierce 
through the center of said LED light-emitting part 

It has a reflecting member which has the 1st reflection region located 
in the incidence side of said condensing optical systemand the 2nd 
reflection region located in the outgoing radiation side of said 
condensing optical system 

A LED source characterized by an angle [ on said 2nd reflection region 
and as opposed to said optic axis in an angle of a portion with the 
largest angle to said optic axis ] being smaller than an angle of the 
smallest portion in said 1st reflection region. 
[Claim 2] 

The LED source according to claim lwherein said 1st reflection region is 
the 1st reflector parallel to said optic axis and said 2nd reflection 
region is the 2nd reflector whose angles with said optic axis to 
accomplish are 15 degrees - 30 degrees. 
[Claim 3] 

The LED source according to claim lwherein said 1st reflection region 
and said 2nd reflection region form a tapered shape continuous field. 
[Claim 4] 

The LED source according to any one of claims 1 to 3wherein a focal 
distance of said condensing optical system and length from the center of 
said LED light-emitting part to an end of said LED light-emitting part 
have the following relation. 
1. 5<f/a<5. 0 

(Howeverf: A focal distance of said condensing optical system) 

a: Length from the center of said LED light-emitting part to an end of 

said LED light-emitting part 

[Claim 5] 

The LED source according to any one of claims 1 to 4wherein said 1st 
reflection region of said 2nd reflection region and an end of an 
opposite hand are located in a position which is further distant from a 
field most distant from said LED light-emitting part in said condensing 
optical system rather than said LED light-emitting part. 
[Claim 6] 

The LED source according to claim lwherein said LED light-emitting part 
is located in a position which is separated from said condensing optical 
system from a front side focal position of said condensing optical 
system. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to a LED source. 

[0002] 

[Description of the Prior Art] 

Conventionallyin an illumination-light study systemthe light source (LED 
source) provided with the LED tip which is a light-emitting part as a 
light source may be used. A LED source has the problem that light volume 
with it is not obtainedwhile calorific value is small compared with a 
halogen lamp etc. [ low luminosity of a simple substance and ] 
[ sufficient ] For examplein the LED source of a chip enclosure integral 
typethe light with the large degree of emitting angle from a LED tip is 
not irradiated aheadand sufficient light volume is not obtained. 
Thenforming the reflector around two or more LED tips at an angle of 
predetermined is performed by putting two or more LED tips in order that 
light volume should be made to raise and luminosity unevenness and color 
tone unevenness should be canceled further (for examplepatent documents 
1). 

[0003] 

[Patent documents l] 

The patent No. 2598338 gazette 

[0004] 

By the waywhen using a LED source as a light sourcea predetermined field 
is made to condense and emitted light may be used. For examplethe LED 
source attracts attention in recent years as a light source of the 
endoscope which is medical equipment. As mentioned aboveit is because 
calorific value of a LED source is small compared with other light 
sourcesso it is useful as a light source of the endoscope with which 
safety is called for in consideration of the influence of the electronic 
equipment on others both carriedetc. In such an endoscopethe emitted 
light of a LED source is entered in the light guide which bundled 
detailed glass fiberand is drawn by this light guide to the tip of the 
insert portion of an endoscope. Thereforethe emitted light of a LED 
source must make the entrance plane of a light guide condense. 
[0005] 

[Problem (s) to be Solved by the Invention] 

Howeverthe LED source indicated to the above-mentioned patent documents 
1 is constituted so that light with the large degree of emitting angle 



from a LED tip may also be led to the frontbut when [ which emitted 
light condenses to a predetermined field ] it is not constituted like 
but uses with a light guideit cannot supply sufficient light volume. 
Thuswhen the side which receives emitted light was the limited 
predetermined fieldthere was a problem that light volume still 
sufficient in the conventional LED source was not obtained. 
[0006] 

It aims at this invention' s solving the above problemraising the 
condensing efficiency of the emitted light of a LED sourceand raising 
light volume. 
[0007] 

[Means for Solving the Problem] 

A LED source concerning this invention so that an LED light-emitting 
part and an optic axis may pierce through the center of an LED light- 
emitting partlt has a reflecting member which has a condensing optical 
system allocated on an optical path of emitted light of an LED light- 
emitting partthe 1st reflection region located in the incidence side of 
a condensing optical systemand the 2nd reflection region located in the 
outgoing radiation side of a condensing optical systemln the 1st 
reflection regionit is characterized by an angle [ on the 2nd reflection 
region and as opposed to an optic axis in an angle of a portion with the 
largest angle to an optic axis ] being smaller than an angle of the 
smallest portion. 
[0008] 

By the above compos itionlight which the degree of emitting angle from an 
LED light-emitting part is relatively smalland carries out direct 
entering to a condensing optical systemlt is condensed by condensing 
optical systemand is led aheadand the degree of emitting angle is 
relatively largeit is reflected in the 1st reflection regiona condensing 
optical system is penetratedit is reflected in the 2nd reflection 
regionand light which does not carry out direct entering to a condensing 
optical system is drawn ahead. Thereforelight volume of light flux which 
condensing efficiency of emitted light of an LED light-emitting part 
improvesand is irradiated ahead as a result increases. 
[0009] 

For examplethe 1st reflection region is the 1st reflector parallel to an 
optic axis of a condensing optical systemand the 2nd reflection region 
is the 2nd reflector whose angles with an optic axis to accomplish are 
15 degrees - 30 degrees. 
[0010] 

For examplethe 1st reflection region and 2nd reflection region form a 



tapered shape continuous field. 
[0011] 

Preferablya focal distance of a condensing optical system and length 
from the center of an LED light-emitting part to an end of an LED light- 
emitting part have the following relations. 
1.5<f/a<5. 0 

(Howeverf: A focal distance of a condensing optical system) 

a: Length from the center of an LED light-emitting part to an end of an 

LED light-emitting part 

[0012] 

Preferablyan end of the 1st reflection region and opposite hand of the 
2nd reflection region is located in a position which is further distant 
from a field most distant from an LED light-emitting part in a 
condensing optical system rather than an LED light-emitting part. 
[0013] 

Preferablyan LED light-emitting part is located in a position which is 
separated from a condensing optical system from a front side focal 
position of a condensing optical system. 
[0014] 

[Embodiment of the Invention] 

Hereafteran embodiment of the invention is described with reference to 
drawings. 

Drawing 1 is a sectional view of LED source 10 where a 1st embodiment 
concerning this invention is applied. The case 11 presents approximate 
circle tubed. LED tip 12 is allocated in the approximately center of the 
bottom of the case 11. The 1st reflector 13 and 2nd reflector 14 are 
formed in the internal surface of the case 11. The ball lens 15 is an 
optical element which presents the shape of a balland in the internal 
surface of the case Hit is allocated so that the boundary part of the 
1st reflector 13 and the 2nd reflector 14 may be touched. The ball lens 
15 is positioned as pierced through the central part of LED tip 12 in 
optic-axis 0P1 of the ball lens 15. That isthe light emitted from the 
center of LED tip 12 will be emitted through the centerif it enters into 
the ball lens 15. Air exists between LED tip 12 and the ball lens 15. 
[0015] 

General lywhat has a larger angle (the degree of the following and 
emitting angle) to optic-axis 0P1 among the emitted light of LED tip 12 
than 70 degrees has weak luminescence intensity. Since the emitted light 
whose degree of emitting angle is smaller than 40 degrees enters into 
the ball lens 15 directlycondensing by the ball lens 15 is possible for 
it. If it puts in another waycondensing by the ball lens 15 is difficult 



for the emitted light with the larger degree of emitting angle than 40 
degrees. Thereforethe 2nd reflector 14 is formed so that the light in 
the range whose degrees of emitting angle are 40 degrees - 70 degrees 
among the emitted light of LED tip 12 can be condensed. As for the 2nd 
reflector 14it is desirable to be formed so that the angle of optic-axis 
0P1 to accomplish may be 15 degrees - 30 degreesand by a 1st 
embodimentspecif icallyit is formed so that it may become about 15 
degrees. On the other handthe 1st reflector 13 is formed so that it may 
become parallel to optic-axis 0P1 of the ball lens 15. That isthe angle 
to optic-axis 0P1 of the 1st reflector 13 is smaller than the angle to 
optic-axis 0P1 of the 2nd reflector 14. 
[0016] 

If the focal distance of the ball lens 15 is set to f and distance from 
the center of LED tip 12 to an end is set to aLED tip 12 and the ball 
lens 15 will be arranged so that the relation of the following formulas 
(1) may be filled. 
[0017] 

1. 5<f/a<5. 0 (1) 

[0018] 

Specif icallythe distance a uses the LED tip which is 0.4 mmand the ball 
lens whose focal distance f is 1. 08 mm. As a resultf/a is set to 2. 7 mm 
and fills a formula (1). 
[0019] 

The beam of light among the beams of light reflected in the 1st 
reflector 13 whose angle to optic-axis 0P1 is comparatively large (for 
example70 degrees) is reflected in the position comparatively near the 
1st reflector 13 in the 2nd reflector 14. On the other handthe beam of 
light whose angle to optic-axis 0P1 is comparatively small among the 
beams of light reflected in the 1st reflector 13 (for example40 degrees) 
is reflected in the position which is comparatively distant from the 1st 
reflector 13 in the 2nd reflector 14. Theref orewhen the size in 
alignment with optic-axis 0P1 of the 2nd reflector 14 is shortit becomes 
impossible to condense the beam of light powerful in intensity of as 
[ whose angle to optic-axis 0P1 is 40 degrees ]and the loss of light 
volume is large. Thenthe opening 11a specified by the opening of the 
case Hi. e. the 1st reflector 13 of the 2nd reflector 14 and the end of 
an opposite handin this embodimentlt is located in the position which is 
further distant from the emission face of the ball lens 15i. e. the field 
most distant from LED tip 12rather than LED tip 12. 
[0020] 

If LED tip 12 is arranged in the position near [ focal position / of the 



ball lens 15 / front side ] the ball lens 15the beam of light of the 
optic-axis 0P1 neighborhood will radiateand it will not enter into the 
fiber 20. Soin this embodimentLED tip 12 is arranged in the position 
which is separated from the ball lens 15 rather than the front side 
focal position of the ball lens 15and the beam of light which carries 
out direct entering to the ball lens 15 is made into the condensing 
state. 
[0021] 

In a 1st embodimentLED source 10 is used as a light source of an 
endoscope. The light guide 20 of drawing 1 is a fiber bundle for drawing 
the light emitted from LED source 10 at the tip of the insert portion of 
an endoscope. LED source 10 and the light guide 20 are relatively 
positioned so that the light emitted from the center of LED tip 12 may 
enter into the center of the entrance plane 21 of the light guide 20. 
[0022] 

The optical data of a 1st embodiment is shown in Table 1. As for the 
sign r in frontan optic-axis top interval (lens thickness or lens 
interval) and n of the curvature radius of lens each field and d are 
refractive indicees. The 0th page is a position of LED tip 12 as the 
surface light sourceand d2 is the distance from the 2nd page of the ball 
lens 15 to the entrance plane 21 of the light guide 20. 
[0023] 
[Table 1] 



[0024] 

As shown in drawing l the degree of emitting angle is smaller than 40 
degrees among the lights emitted from near the central part of LED tip 
12it is condensed with the ball lens 15 and the light (the dashed line 
LI illustrates typically) which carries out direct entering to the ball 
lens 15 enters into the light guide 20. The light (the dashed line L2 
illustrates typically) as forthe degree of emitting angle does not carry 
out direct entering to a ball lens at 40 to 70 degrees among the lights 
emitted from the center of LED tip 12After being reflected in the 1st 
reflector 13entering into the ball lens 15 and penetrating the ball lens 
15it is reflected in the 2nd reflector 14 and enters into the light 
guide 20. 
[0025] 

The light emitted from the end of LED tip 12 is also led to the light 
guide 20 in the same mode. Namely the emitted light (the dashed line L3 



illustrates typically) among the lights emitted from the end of LED tip 
12 whose degree of emitting angle is smaller than 40 degrees as shown in 
drawing 2 It is condensed with the ball lens 15enter into the light guide 
20and the emitted light (it illustrates typically by the dashed line L4 
and L5) whose degrees of emitting angle are 40 degrees - 70 degreesAfter 
being reflected in the 1st reflector 13entering into the ball lens 15 
and penetrating the ball lens 15it is reflected in the 2nd reflector 14 
and led to the light guide 20. 
[0026] 

Thusa part of emitted light of LED tip 12 is led to the light guide 
20after being reflected in the 1st and 2nd reflectors 13 and 14. 
Thereforein order to obtain high ref lectanceit is desirable to vapor- 
deposit metal membranessuch as aluminumsilverand chromiumto these 
reflectors. 
[0027] 

Drawing 3 is a figure showing the internal configuration of conventional 
LED source 30 of a chip enclosure integral type. The resin case 32 which 
encloses LED tip 31 is provided with the following. 
The cylindrical base 32a. 

The tip part 32b in which the optical surface was formed. 
Total internal reflection of the light (dashed line L6) which hits near 
the boundary between the base 32a and the tip part 32b among the lights 
emitted from LED tip 31 is carried outits degree of emitting angle will 
be largerand it will emit outside the light which enters into the base 
32a as it is. The degree of emitting angle is smaller among the lights 
emitted from LED tip 31and only the light which enters into the tip part 
32b is irradiated ahead. Thusthis type of LED source 30 has the large 
loss of the light emitted from LED tip 31and is bad. [ of condensing 
efficiency ] 
[0028] 

Since the 1st and 2nd reflectors 13 and 14 and ball lenses 15 are put 
together and constituted as compared with this according to a 1st 
embodimentAmong the emitted light of LED tip 12the loss of emitted light 
of 70 degrees or less is suppressedand the degree of emitting angle of 
condensing efficiency to the light guide 20 with strong luminescence 
intensity improves. Thereforethe light volume which enters into the 
entrance plane of the light guide 20 increases. 
[0029] 

The condensing optical system allocated in the case 11 is not restricted 
to the ball lens 15. LED source 40 which should just be an optical 
element which has the character which condenses incident lightand is 



shown in drawing 4 — the positive lens 45 may be used like. The optical 
data of this modification is shown in Table 2. 
[0030] 
[Table 2] 



[0031] 

In this modif icationLED tip 42 whose distance a from the center to an 
end is 0. 6 mmand the lens 45 whose focal distance f is 2. 52 mm are used 
(f/a is 4.2). The 1st reflector 43 is parallel to optic-axis 0P2 of the 
lens 45and it forms the 2nd reflector 44 so that the angle to optic-axis 
0P2 may be 17 degrees. 
[0032] 

Drawing 5 is a sectional view of LED source 50 where a 2nd embodiment 
concerning this invention is applied. The same numerals are given to the 
same member as a 1st embodiment. The internal surface of the case 51 is 
formed in tapered shape. An internal surface comprises the 1st 
reflection region 52 located in the incidence side of the ball lens 
15and the 2nd reflection region 53 located in the outgoing radiation 
side. In the 1st reflection region 52the internal surface is formed so 
that the angle of the field which has the largest angle to optic-axis 
0P1 of the ball lens 15 may become smaller than the angle of the field 
which has the smallest angle to optic-axis 0P1 in the 2nd reflection 
region 53. Other composition is the same as that of a 1st embodimentand 
LED source 50 is allocated near [ which is established in an endoscope ] 
the entrance plane of a light guide. 
[0033] 

LED source 50 shows the same condensing capability as LED source 10 of a 
1st embodiment. Namelythe light which the degree of emitting angle is 
relatively small among the lights emitted from LED tip 12and enters into 
the ball lens 15 directlyThe light with which it is condensed with the 
ball lens 15 and enters into a light guide (not shown in drawing 5 ) and 
the degree of emitting angle is greatly small relativelyand does not 
enter into the ball lens 15 directlyAf ter being reflected in the 1st 
reflection region 52entering into the ball lens 15 and penetrating the 
ball lens 15it is reflected in the 2nd reflection region 53and is led to 
a light guide. 
[0034] 

In 1st and 2nd embodimentsalthough one LED tips 12 and 42 are allocated 
in the cases 11 and 41 and 51 it may not restrict to this and two or more 



LED tips may be allocated in a case bottom. When allocating two or more 
LED tipsthe distance a in an above-mentioned formula (1) turns into 
distance from the center of the field which two or more LED tips occupy 
to the end of the LED tip allocated in the periphery. 
[0035] 

Although 1st and 2nd embodiments explained LED sources 1040and 50 taking 
the case of the case where it uses as a light source which supplies the 
illumination light of an endoscopeit does not restrict to this. As a 
light source for condensing and using the emitted light of a LED 
sourceit is applicable to other instruments. 
[0036] 

Although it is air between LED tip 12 (42) and the lens 15 (45) a 
refractive index is lower than the lens 15 (45) for exampleit may be 
filled up with 1st and 2nd embodiments with epoxy system resin etc. 
[0037] 

[Effect of the Invention] 

As mentioned aboveaccording to this inventionthe condensing efficiency 
of the LED source which carries a LED tip can be raisedand light volume 
can be raised. 

[Brief Description of the Drawings] 

[Drawing l] It is a sectional view of a LED source where a 1st embodiment 
concerning this invention is applied. 

[Drawing 2] In the LED source of a 1st embodimentit is a figure showing 
the state where the emitted light from the end of a LED tip is condensed 
to a light guide. 

[Drawing 3] It is a figure showing the internal configuration of the 

conventional LED source of a chip enclosure integral type. 

[Drawing 4] It is a figure showing the modification of a 1st embodiment. 

[Drawing 5] It is a sectional view of a LED source where a 2nd embodiment 

concerning this invention is applied. 

[Description of Notations] 

104050 LED sources 

11 Case 

1242 LED tips 

13 The 1st reflector 

14 The 2nd reflector 

15 Ball lens 
20 Light guide 
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